Objective: The aim of this study was to prioritize key factors contributing to safety on the surgical ward Background: There is a variation in the quality and safety of postoperative care between institutions. These variations may be attributed to a combination of process-related issues and structural factors. The aim of this study is to reach a consensus, by means of Delphi methodology, on the most influential of these components that may determine safety in this environment. Methods: The Delphi questionnaire was delivered via an online questionnaire platform. The panel were blinded. An international panel of safety experts, both clinical and nonclinical, and safety advocates participated. Individuals were selected according to their expertise and extent of involvement in patient safety research, regulation, or patient advocacy. Results: Experts in patient safety from the UK, Europe, North America, and Australia participated. The panel identified the response to a deteriorating patient and the care of outlier patients as error-prone processes. Prioritized structural factors included organizational and environmental considerations such as use of temporary staff, out-of-hours reduction in services, ward cleanliness, and features of layout. The latter includes dedicated areas for medication preparation and adequate space around the patient for care delivery. Potential quality markers for safe care that achieved the highest consensus include leadership, visibility between patients and nurses, and nursing team skill mix and staffing levels. Conclusion: International consensus was achieved for a number of factors across process-related and structural themes that may influence safety in the postoperative environment. These should be championed and prioritized for future improvements in patient safety at the ward-level.
S
urgery is a specialty that exposes patients to a high level of risk. 1, 2 It is, therefore, unsurprising that surgical safety has primarily focused on understanding the processes within the operating room. [3] [4] [5] [6] Despite multiple initiatives to improve perioperative care, 4, 7, 8 the rate of adverse events remains high (2.7% to 12.9%). [9] [10] [11] Increasingly, the postoperative environment is being recognized as a notable source of these errors. [12] [13] [14] Ascertaining the contributors to safety in this phase of care has mainly relied on the examination of administrative data sets, for which the outcome measures are invariably complication rates. [15] [16] [17] Prominent themes such as nursing care quality [18] [19] [20] [21] [22] [23] and clinician working patterns [24] [25] [26] [27] have emerged in the study of the failures in postoperative care. To a lesser extent, environmental conditions, 28, 29 ergonomic considerations, 30, 31 and organizational contraints 32, 33 have also been described. However, these factors have frequently been examined in isolation from one another, giving little indication of the relative weight of their associations with patient outcomes and their cumulative effect on safety.
However, the advent of failure-to-rescue (FTR) as a safety indicator demonstrates that there are more granular concerns going beyond complication rates alone. Indeed, in several institutions, the rates of complications were similar but mortality varied by up to 17%. 34 Therefore, examination of care processes and structural arrangements are required to establish which aspects are influencing final outcomes. With respect to FTR variation, proposed contributory factors include availability of intensive care beds, hospital technology, bed occupancy, and hospital size. 35, 36 Determining which of these more granular themes have an influence on determining outcomes will need to go beyond the examination of administrative data. The nuances of the postoperative care environment may not be readily appreciated in comparison to prospective observations of the environment. Where processes have been observed directly, such as the ward round 37 or escalation of care, 38 practice or behavior that promotes safer care has been characterized. These include failures in identifying abnormal observations, communication failures, inexperience, and the absence of protocols to facilitate decision-making.
These descriptive observational studies demonstrate that even within a single activity such as ward rounds or escalation of care, there are multiple factors that can influence outcome. It can therefore be appreciated that when considering the entirety of the postoperative environment with its myriad of processes of care, the picture becomes more complex. The contributing factors for safe postoperative care will range from those unique to the quality of the workforce itself, to the environment within which that workforce conducts its duties. From above, organizational influences are also being exerted on to that environment and need to be considered.
We, therefore, hypothesize that there are multiple factors at the local level that can determine postoperative care quality. Although studies have demonstrated that one or a few contributory factors at a time may contribute to postoperative care quality, we wanted to assess all process-driven and structural outcomes to distil areas of From the greatest priority. There are few studies that attempt to assess the surgical ward environment's safety attributes in its totality. A large volume of research has been conducted to ascertain determinants of safe hospital care, but these need to be brought together and the pertinent factors prioritized. Although local care expertise is an important element, we know that the generation of errors can be traced back to systemic failures. With this in mind, the aim of this Delphi consensus study was to prioritize factors across processrelated and structural themes to isolate those with the greatest influence on surgical ward safety.
METHODS

Study Design
This study took the form of a Delphi Consensus process. The Delphi process is designed to culminate in the convergence of opinions of a panel of experts and has been widely used. 39 The data used to formulate the statement for the Delphi questionnaire were acquired through a systematic review of the literature using the London Protocol 40 and a semi-structured interview study of all stakeholders of the postoperative care environment 41 exploring leading themes determining patient safety on the surgical ward. These encompassed issues around nursing care, clinical care, and other environmental and organizational influences. The questions selected to be part of the study were prominent themes from the interview study. The statements presented to the panel were phrased with the intent to ascertain if the factor had a role in safety, for example ''factor x can influence safety, factor x can have a negative/ positive impact on safety'' rather than establish a threshold at which safety is compromised. This is so that all factors deemed pertinent to safety across processand structural factors can be aggregated through this consensus process.
Identification of International Experts in Patient Safety
Two broad categories of experts were invited, patient safety experts and patient safety advocates.
Patient safety experts represented clinical and academic expertise. Invitations were made to patient safety researchers, who lead or are affiliated with research units, or academic surgeons with significant research output. In addition, patient safety experts (both clinical and nonclinical backgrounds) who serve on international or national committees for the development of patient safety policies were invited. Experienced patient advocates who fulfilled leadership roles of advocacy organizations and had influence on safety policy were also invited.
Delivery of Questionnaire
The questionnaire was delivered via an online platform (Qualtrics, Provo, UT). Two rounds were performed. The questionnaire was sent via an email link along with an invitation to participate. Participants were sent 2 reminder emails at 2-week intervals for each round.
The questionnaire consisted mainly of statements presented alongside a Likert scale ranging from 1 to 5 (1 representing strong disagreement, 5 representing strong agreement). Ranking questions were also employed and free text boxes were available to gather further expert opinion.
At the end of the first round, the results were analyzed and presented back anonymously to the panel within the round 2 questionnaire. Any opinions expressed by more than one expert within the free text box in round 1 were formulated into statements and incorporated into the round 2 questionnaires.
Definition of Consensus and Statistical Analysis
Consensus was established as 80% or more of participants scoring a statement as a 4 or higher, a well-established threshold that has been used in previous studies. 42, 43 Analysis was completed using IBM SPSS Statistics for Macintosh, Version 22.0 (2013) Armonk, NY.
RESULTS
Demographics
Out of a total of 54 invitations, 27 individuals (50%) from 8 countries participated (Table 1 ). There were 23 participants in round 1 and 20 participants in the second round, with 4 new participants. Fifty out of 74 statements achieved consensus (Cronbach alpha -0.959) in round 1. In round 2, 64 out of 85 statements reached consensus (Cronbach alpha -0.944). Statements that met the criteria for consensus are reported in Table 2 . New items were added following participant feedback, and if 2 or more participants had mentioned the item. This was done to further inform the breadth of the study.
Errors in Processes of Care
Within processes of care, participants agreed that lack of nursing presence on the ward round (90%; 4.4 AE 0.68) and the presence of outliers (those patients being cared for on a ward not aligned with the specialty whose care they are under) on the ward (100%, 4.55 AE 0.51) create potential for errors. The process of prescription and administration of medication was also prioritized (100%, 4.35 AE 0.49).
Several elements of process failures in communication were also agreed upon: handover between medical teams (100%, 4.4 AE 0.50), handover between nursing teams (100%, 4.35 AE 0.49) and communication between clinical teams and nurses or allied health professionals (85%, 4.25 AE 0.72), communication between staff and patients (90%, 4.4 AE 0.68). In addition, documentation by both doctors (90%, 4.15 AE 0.59) and nurses (85%, 4.25 AE 0.72) and response to the deteriorating patient (95%, 4.6 AE 0.60) were determined to have large potential for errors.
The Impact of Organizational Factors on Patient Safety on the Surgical Ward
Participants agreed upon the negative impact of 5 elements: inadequate nurse-staffing levels (100%, 4.7 AE 0.47), the use of temporary or agency staff (85%, 4.15 AE 0.67), out-of-hours reduction in services (85%, 4.05 AE 0.60), lack of senior nurses out-of-hours (90%, 4.45 AE 0.69), and the frequent change in ward doctors (80%, 4.1 AE 0.72).
Good managerial leadership (95%, 4.7 AE 0.57), adequate nursing skill-mix (100%, 4.7 AE 0.47), access to doctors out-of-hours (100%, 4.6 AE 0.5), good nursing morale/working relationships (100%; 4.65 AE 0.49), and a strong safety culture (100%; 4.75 AE 0.44) were positive markers that achieved consensus.
Environmental Factors and Patient Safety on the Surgical Ward
Nurses' sightline to patients (95%, 4.55 AE 0.60), adequate space for medication preparation (90%, 4.2 AE 0.62), and space around the bed to facilitate clinical needs (95%, 4.3 AE 0.57) were determined to have an influence on safety. In addition, disabled access to bathrooms and adequacy in bathroom numbers were important patient facilities to maintain safety (100%, 4.3 AE 0.47 and 90%, 4.2 AE 0.62, respectively). With respect to staff facilities, adequate access to computer terminals (95%, 4.4 AE 0.75) and clinical supplies and equipment (100%, 4.6 AE 0.50) achieved consensus. Regarding layout, participants were invited in round 1 to select which ward layout they felt was the safest (Fig. 1 ) and in the second round to rank those layouts. Table 3 demonstrates that through both rounds, a mixture of bays and side rooms was considered to be the layout most conducive to safety, followed by the racetrack layout and a ward of side rooms.
Quality Markers of a Safe Surgical Ward
Seventeen statements detailing potential quality markers of a safe surgical ward achieved consensus. In the second round, the panel was invited to pick their top 10 in order of importance with 1 being the most important. The results of these are outlined in Table 4 . The highest scoring factors were nurse staffing levels, strong leadership, and morale/motivation/engagement of staff.
Improving Patient Safety on the Surgical Ward.
Organizational features such as investment in staff training (100%, 4.65 AE 0.49), availability of a rapid response team (95%, 4.35 AE 0.59), and the promotion of adherence to policy and procedure (85%, 4.1 AE 0.79) achieved consensus. In addition, higher nurse staffing levels (95%, 4.55 AE 0.60) as well as nursing representation on the ward round (90%, 4.35 AE 0.67) were agreed upon as improvement measures.
DISCUSSION
This study has identified key factors associated with patient safety in the surgical ward environment through a validated consensus process of global patient safety experts. These factors have been perceived by this group to have an influence on the quality of care delivered to patients and encompasses the most critical processdriven and organizational factors that warrant further investigation.
There is almost unanimous recognition that there is variation with regards to safety between surgical wards among the panel. The array of statements that achieved consensus lends support to the fact that there are multiple factors that feature in ward safety. Appreciating and understanding the interplay of these various factors and the weight of each factor is vital to understand how to improve ward safety. For example, with regards to the vital process of rounding the ward, certain elements were emphasized; the lack of nursing presence was seen as a potential for error development, but interestingly, ward rounds not led by an attending were not seen as necessarily error-prone. This may mean that an appropriately qualified physician was sufficient. However, nursing presence has obvious potential for improving cross-team communication of inpatient management plans and can mitigate omissions of care and other errors. National guidelines and published ward round checklists suggest the presence of a nurse is an essential requirement, 44, 45 but nursing presence on the surgical ward round remains below expected standards. 46, 47 Beyond their crucial presence on the ward round, other areas can affect the quality of nursing care; organizational factors such as nurse staffing levels, skill mix, lack of senior nurses out-of-hours, overall morale, and availability of good leadership were also agreed as determinants of ward safety. Written and verbal communications between teams were also seen as a concern. Other stressors on those providing care, such as the presence of outliers, also reached consensus. This has been noted in the literature as a concern, with outlier patients experiencing more emergency calls 32 and a 40% increased risk of in-hospital mortality. 48 In addition, the physical environment may affect how well care is delivered. The role of the ward layout was also considered and reached consensus, adding another dimension that needs to be deliberated on in any improvement measure. Thus, it is evident that multiple components of care processes and structures can contribute to any single facet of surgical care. Deeper exploration of the relationship between such variables will allow for targeted long-term rather than provisional solutions.
In addition, some of these factors that are perceived as primary factors may be surrogate markers of another issue. For example, the association between use of temporary staffing and care quality as measured by certain patient outcomes has been variable. 49, 50 Instead, organizational shortcomings may be contributing to any perceived association, such as low morale and job dissatisfaction, suggesting that the use of agency staff may be a symptom of an already struggling system. 51, 52 A number of quality markers identified through the literature were also subjected to the Delphi process. Seventeen important elements achieved consensus. Further study will need to assess how to measure these quality markers in real time and assess their degree of variability. Furthermore, quality improvement measures will need to consider multiple elements that span process and structure; indeed, participants not only agreed upon the merits of investing in staff but also in access to technology that will improve process-related and structural themes that experts agree have influence on care quality. These most pertinent factors will be observed in real-time in our future work to ascertain their role in patient outcomes.
The international nature of this study also reveals that consensus has been achieved as a result of the ubiquitous nature of certain themes regardless of geographical settings. This is despite 70% of respondents being from the UK. However, the participants were from high-income countries. Although we may extrapolate that some of these themes may be pertinent to low-income countries such as infection control, some of the other organizational factors may not. Furthermore, any future studies or interventions designed in one setting may be applicable in other countries with similar structural and organizational issues.
Dealing with certain elements of postoperative care will not only require an organizational level involvement, but there may also be the opportunity to tackle these at grass roots level; altering nursing practice in the first hours of the day to accommodate accompanying the ward round, for example. In addition, encouraging clinical teams to produce or introduce established care protocols, such as enhanced recovery programs, may help maintain uniform care, which may help nursing teams recognize any new issues that arise.
An observational study is being conducted to ascertain any link with care service delivery and factors that have been identified in this study. We predict that combinations of factors will need to be assessed against any specific patient outcomes, in support of our theory that the sum of these parts are greater. Attempting to assess any of these in isolation is unlikely to be successful as ''confounders'' are likely to be other factors that have been suggested as contributors to care quality.
CONCLUSION
The postoperative care environment has been established as a fertile ground for medical error. A heterogeneous group representing clinical, academic, and patient-centric points of view have agreed upon the most important elements contributing to safe care on the surgical ward. In addition, a number of these factors span multiple processes and organizational elements and meaningful optimization of the system within which care is delivered will require a multipronged approach to address these simultaneously. 
